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Blood is capable of adapting itself in a great extent in order to provide nutrients to the organs at the time
required to. This adaptability reflectsin, for example, atering its viscosity along the circulatory loop, depending
where blood is flowing in. Pathologies and individual characteristics do ater viscosity, as well.

It is known that blood behaves differently when flowing in large vessels, in which Newtonian behaviour is
expected, and in medium and small vessels where non-Newtonian effects appear. It is accepted nowadays that it
is, basically, the aggregation of the erythrocites together with the protein adhesion game that makes blood to
behave in non-Newtonian manners. Severa different non-Newtonian effects have been reported and several
constitutive equations have been proposed to model these behaviours. None of them is the general constitutive
equation.

The present work is concerned with characterisation of blood flow, especially in meso and microcirculation in
the context of what is being called computational rheology [1]. Although clinical literature divides circulation
into macro and microcirculation, the term mesocirculation is introduced here to differentiate the limb in vessel
hierarchy from the non-Newtonian fluid mechanics point of view. Stabilised finite element methods based on
[2] and [3] are used to analyse entrance vessel blood flows that are explored considering two constitutive
equations based on the power-law relation in which the pseudoplastic effect is supported by a power function of
the shear rate. Hematocrit effects are included in view of data from [4].

References

[1] Tanner, R. I. and Walters, K, Rheology: An Historical Perspective. Rheology Series, 7, Elsevier Sciences,
1998.

[2] Karam F., J., Guerreiro, J., Loula, A. and Brum, N., Conjugate Heat Transfer to Newtonian and Non-
Newtonian Fluids by Finite Elements, in Computational Mechanics - New Trends and Applications, Part V,
Section 1, No. 2, pp. 1-13, 1th ed., S. Idelsohn, E. Onate and E. Dvorkin eds, CIMNI-IACM, Barcelona, 1998.
[3] Karam F., J.,, Guerreiro, Sanchez, G., Loula, A., Pseudoplasticity of Blood by a Stable Finite Element
Method, Proc. VIII-ENCIT, RS, Brazil, pp. 1-10, 2000.

[4] Wang, X. and Stoltz, J. F., Characterization of Pathological Bloods with a New Rheological Relationship,
Clinical Hemorheology, 14, pp. 237-244, 1994.



